2,9 (a) 


Meriam 6/6: Work $ Eneray — 2D Bodies 
Recall for particles : 


alan instant in time: 


(i) ‘Snapshot’ problems: F ind d 
= ma 


= SE, 


(ii) Journey! problems: Find V or position ota Punt icle 


alken a trip token oven a period A time: 


Fa 
= V, = V + | a dt 
ti 
ta, 
or 0, 7Ó + „en 
f. = af E Uisa 
i o x 7 5 a a 
(H), = (Ho), M, dt 
— b 
(Hey, = (Ha); | Ma dt 
Find Va, werk. — energy solution technique pref enned 


/ 4 


292 (b) 
We can extend these Same concepts lo 2D bodies 


Snapshot E quaxions 


6L >F = má, 
i. x Moo I. 


: P 
“OS My = Ip % D for rang wel 


Journey Equal LONS 


Work | Enenay Techniques — Meriam 6/L 
Momentum Techniques — Meriam 6/9 


Consider T ar]. + Ursa for a 2-0 body: 


Spang wake [u = -F kog») | EE” la 
gravity werk: Ug = -maAh (partiele) 


Va = ->m, gah, (many partides) 


Ua = maah, (solid body) 


E -FR +FR=2FR 


Rotade by an anale de 


> Forces F ack through a displacement Rde 
-- Merk done = 2((F)(Rde) = M, de 
[isle = (Adel, m fe costes 


M, |Ucouple = Mae 


2e(c) 
kinetic enenay T ef a 2-D body: 


(a) w =0 a pant lation without — vi 
- All points onthe body travel at Vo 


= [T = m vy if w=0 


(b) WAO: -e There exists on instantaneous centen of 
Zeno velocity — Cc" (ie) 
=> For an instant I poil PT on the 
body T circling C with o. Speed of W fc 


Divide up the body into many small pieces, 1 713, N 


T-SM mv = =4 n; (or =% w” 5 mir? 


t 


L 


nde: TE Al, + mdg Ju? 


— A m (wd) + A Tau” 


but Ve, =|w dagl 
translational 1 rotational T 


\/ 
L 
- = ENA + 4 lpw? 


Eq- 
Given: Uniform dish of radius K 


mass m 
Initially at 9-0 (position Shown) 
Released at =o, 8 Swings down 


Find: (a) alo) 


(b) Vo when e = 70° 


la) Snapshot problem: FBD 


> M= 1,% 
(ma)(Reose) = (y+ mR’) 4 


md mak cose = 3h Rok 


(b) Journey” Problem : circulan motion anound “o “ 


t 
V le) = | CN dt difficult 


L8le) 
Try enenay methods: 
Fiad V 


Find Va when © reaches 7o" 


0 <> 7 
e 
Iz x t Uz 
A. Io wg = ma Ah 
ANA ye + i”) Td HE Y (— Ks e, ) 
RE S €, =7° 
€ = H sing, Jar 
Yo ~ Wy R ey = Vig R sin 7v] [cg gar 2^ 
Eo. Given: R e 
le 
MET. 
No sl, ko? 
Fink Ve when G heo moved Sm uphill. 
o "m 
Toss a T Ui IA 
(Ig mi) S sinbo (25 met ens) ; 
DRAN. = — ma Ah + (P)(dusténce) 
2 20P — 10 ma sin bo" F, 
e V —— Jo- t- mR? 'N 


V : 20PR*—somgR*sin bo. A 


| m/s friction 


LAST Name: bns WE, ] ex 


First Name: 
Student Number: 


MIE 200F - Quiz number 7b - November 22/00 
quiz duration = 25 minutes 


A 5-kg block of metal is released from rest at the position shown and is allowed to slide down the inside wall of a pipe. The 
inner radius of the pipe is 1.2 meters, and has a frictionless surface. What will be the maximum speed attained by the block? 
The radius of gyration of the block about its center of gravity is 0.3 meters. (Caution: note that the block will be translating 
and rotating, due to the curvature of the pipe wall.) 


Tz 2 Ti + Ui 

korg for a rod =mL7/12 In = Icotg +md 
Icorg for a uniform disk = m R7/2 korg = mk? 
a — — 
Vp = Vo + Vpig IVp;gl = @RPo 
— 2 a " . 
apg 7 -(@ Rpg )é + (ar) & ZP- ag + PQ 

= Va m (Voor g) + logo = Aba 


IS 


x 


an 7. Kimadion 


kms kIggut zo — mgah 
TE deer) AL. 
y (k+ Ee) 8 + (Eyes) 
&* (083125) = 11-77 


a. 4.707 m/s. 


28(9) 
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MIE 200F - Quiz number 7a - November 22/99 
quiz duration = 25 minutes 
A thin rod has a length of 5 meters and mass of 2 kg. It is pinned at one end, and is initially held stationary in the position 


shown in the diagram. A constant moment equal to 30 N-m is applied at the position shown. If the rod is released at the 
position shown in the diagram, what will be the speed of “B” when the rod reached a horizontal position? 


Im is B A T2 = T; + U152 
M= 30M.m Log for a rod =m L2/12 l= lots ^md 
g=9.81 m/s’ 4 el Le org for a uniform disk = m R?/2 
Vp = Vo + Veg IVpiql = ORPQ 
apg = (0 Rpg )êr + (aRpg) ĉa ap = aQ + apg 
Upgravity = - mgAh U moment = M A0 
E tUs Di 
= - marly. + Mae 


mL/s =(}6X)h = 16-7 


deur) os" = kees) + GAT) 
$343 WP e fir DOE 3448 ,) 
=> [Tal WYE (als) meds 


Note : The Lecakion al which the moment id! 
applied does not m atten. Soli 


b, 


x 


23 (^) 


Summary 
a E nena J/ wor E quakion for Solid bodies : 
zi E T. t Usa 


K For ve Solid hody 


T= lut Vote]. a 
L N 
or C 7 inslaneous centen 


of zero velocity, cc. 


N emt L echue 


' Rewiew Session -Sample problems m 2D kineties 


